The relationship between schizophrenia and cavum septum pellucidum: a case study Septum pellucidum that forming the medial wall of the lateral ventricles, a thin layer is formed by two laminae. Cavum septum pellucidum (CSP), a space between the two leaflets of the septi pellucidi, is thought to be a neurodevelopmental anomaly associated with schizophrenia. In normal fetal development, the formation of septum pellucidum occurs at the same time with the development of the neighboring limbic system structures such as hippocampus, amygdala, corpus callosum, septal nucleus. Therefore, the anatomical differences that are detected in the septum pellucidum may reflect the embryonal development disorders of the adjacent anatomical structures. Several magnetic resonance imaging studies have reported a higher prevalence of enlarged CSP in patients with schizophrenia than in normal subjects. In the literature of psychiatric disorders, CSP is most associated with schizophrenia. Wide CSP may support the neurodevelopmental etiology of schizophrenia. In this report we present a schizophrenia case. And we tried to discuss the patient's clinical appearance and neurocognitive disability.
INTRODUCTION

E
ven though schizophrenia is a disorder of which etiology has not been enlightened yet, it is accepted that environmental and biological (genetic, physiological, biochemical and developmental) factors played a significant role. Neurodevelopmental model is one of the most prominent hypotheses in the schizophrenia etiology. It was showed with postmortem examination and brain imaging techniques that important number of schizophrenia patients have developmental defects like corpus collosum agenesia (CCA), arachnoid vesicles and other abnormalities (1) . For example, CCA is a rarely seen abnormality. Out of the 19.000 autopsies only 1 case, out of 40.000 autopsies 2 cases were reported (2) . Although prevalence of CCA shows variability in schizophrenia population, in the series which were done with 140 schizophrenia patients by Swayze et.al. (3) 1.4% of prevalence was reported.
Septum pellucidum is a thin layer which is formed by two laminas and takes place at medial barrier of the lateral ventricles'. When laminas combine, cavity which is named "cavum septum pellucidum" (CSP) is formed (4) . CSP is seen in all premature infants and fetuses. But, during the intrauterine 3-6 month period, rear half leaves of laminae's join together (5) . The front part of laminae's join together in 3-6 month period after birth (4) . The formation process of the septum pellucidum coincides with the development of neighbours corpus callosum, hippocampus, amygdala and limbic structures such as septal nucleus. Therefore, anatomical differences which detected inseptum pellucidum can reflect the embryonic development disorders of the adjacent anatomical structures (4, 6) . During fetal development, the growth of the hippocampus and corpus callosum cause the adhesion of septum pellucidum leaves by pushing from back to front. It is assumed that if a dysgenesis happens in these adjacent structures, it can cause a disruption of the usual adhesion process of septum pellucidum (4, 7, 8) .
Known proportion of CSP in adults change in wide range between 0.1% to 85% (7). The reason for such a wide range is developments in imaging studies of the brain. These developments lead to detection of small sized patologies by making more imaging and using thinner sections (7) . While being shorter than 6mm in the width CSP is agredded to be the "variant of the normal", being 6mm and over is admitted that it can be reletad to development of child and adult psychiatric disorders (7, 10, 11) .
In literature it is found that CSP is mostly related to schizophrenia among psychiatric disorders (12, 13) . Also, the reason why schizophrenia patients have higher proportion of "wide CSP" is related to anatomical finding which sustains neurodevelopmental model for schizophrenia etiology (7) . In this case study, schizophrenia patient who was diagnosed with "wide CSP" is tried to be discussed in association with clinical aspect and neurocognitive ability loss.
CASE
39 years old, elementary school graduated, never married male patient was working as a farmer. According to patient his complaint was feeling himself bad, while according to his relatives and friends he was moody, introvert, he had inability to communicate and he was talking to himself. Because of patient's complaints were getting worse he was brought to policlinic and after first evaluation he was decided to be hospitalized in our clinic.
After patient had finished elementary school successfully he wanted to continue his education but because of his family's request he started to work as a farmer instead of continuing his school. During this time, there was no any social relational problem both with his parents and his friends. Before he had gone to military service he was engaged and decided to marry. At the age of 20 he went to military service and after completed the service he returned home at the age 21.
Psychological complaints have started at that time as introversion, inability to set a relationship, going away from people and talking less and less gradually. Because of his symptoms, he was left by his fiancé. During his psychiatry consultation he was prescribed a medicine of which name he did not remember. He used this medicine approximately 6 months and had a little benefit. He did not have any psychiatric admission and he did not take any treatment during the following 17 years and his complaints increased significantly during this time period. In the last year addition to those complaints he started to talk to himself. He were spending much of his day as working in the farm and sitting at home alone.
Except the psychiatric history there was not any important finding in patient's background. There was no cigarette, alcohol and substance consumption. In family history, there was not any psychiatric medical history.
In the psychiatric examination, his self-care was sufficient, general appearance and age was coherent with sociocultural citation, speech quantity was lessened, content of the speech was poor and he was talking to himself and laughing. It is detected that his conscious was clear, but orientation was distorted, he had inability to concentrate and to sustain attention and his memory was poor. Restricted affect, visual and auditory hallucination was present.
Association of thought process was scattered, persecution and reference delusions were present in thought content. Judgement, abstract thinking and evaluation of realization were insufficient. Patient had psychomotor retardation, anhedonia, anergy, lack of motivation and avolution. Social functioning was markedly poor. Patient was having trouble with doing daily works and getting help from his parents. And also his insight about his disorder was poor. There was not any pathology in physical and neurological examination. After psychiatric examination he was diagnosed with schizophrenia and 2mg/day risperidon treatment was prescribed and increased step by step to 6mg/day.
He used treatment for 1.5 month but had no benefit from the treatment. It was reported in several research (24, 25) that paliperidone increase social and occupational functioning and provide progress in some neurocognitive areas. For this reason treatment was changed as palliperidone 6mg/day and increased step by step to 12mg/day.
Patient did not respond to treatment. During the period of hospitalization scores of Scale for the Assesment of Negative Symptoms (SANS) and Scale for the Assesment of Positive Symptoms (SAPS) were 104 and 61 respectively.
Hemogram, biochemical, thyroid functions, B12 vitamine, folic asid, level of ferritine, serology, EEG, ECG, cranial MRI was asked. In his serology results Hepatitis A was detected. A gliotic point which was millimeter-sized and near the anterior horn of lateral ventricle at the left frontal region and; a CSP variation which was 12x22x46 mm in size at the level of the lateral ventricles were observed on the patient's MRI (Figure 1 ). Neurology and neurosurgery consultations were wanted. It was stated that there was no need for an intervention according to present findings.
DISCUSSION
It is well known that septum pellucidum fusion is related to faster development of hippocampus, corpus collosum and other midline structures associated to schizophrenia (4, 5, 14) . That's why the presence of CSP may be an indicator of early developmental disorders in the areas mentioned before for schizophrenia patients. Even though it is not seen as possible, any defect in localized structures like CSP may play an important role in the etiology of schizophrenia. On the other hand the abnormalities of CSP are not special to schizophrenia and other psychotic disorders because those findings can be seen in developmental disorders like Fetal Alcohol Syndrome, Sotos and Apert syndromes (15) (16) (17) . Though, among the disorders like panic disorder the width and the prevalence are in the normal borders. On the other hand, in the first episode psychoses with mood symptoms (11); bipolar mood disorders and schizotypal personality disorders (18) high prevalence of CSP was reported. Based on this, some authors claim that a portion of psychosis which are associated with schizophrenia and bipolar mood disorder, are related with development of midline structures. And they think that schizotypal personality disorder may be a mild form of schizophrenia spectrum disorder (11) .
It has not found a direct relationship between schizophrenia and presence or size of CSP so far. Wide CSP is related with symptoms like severe thought defects and excessive risk of suicide are seen as having relationship between intellectual functioning, verbal learning and losing some areas such as memory in schizophrenia patients (13, 19) . Because CSP is in close relation with limbic system it has been mentioned that it might be an early indicator for the detection of neuropathological changes like retardation, seizures, micro/macrocephaly in early period (20) .
A research on schizophrenia patients with normal and wide CSP, reported that wide CSP patients have higher clinical symptom severity than normal width CSP patients and this group have worse neuropsychological test success (13) . In our case according to Nopoulos (21) criteria's because of the width of CSP over than 6mm (it must be seen 1,5mm space and at least 4 coronal sections) it can be accepted as a "wide CSP". Thus, in our case low scores in neuropsychological tests can be related to this situation. Schizophrenia patients who have wide CSP have higher SANS scores than normal width CSP patients (13, 22) . In our case, patient had score of 104 from SANS.
Moreover, there have been two studies which evaluated the cognitive functions and CSP until this time. These researches indicated that individuals who have wide CSP are worse than normal width CSP in verbal learning and memory functions. Septum pellucidum provides important connections between hypothalamus, hippocampus, amygdala, habenula and reticular formation (9, 13, 22, 23) . In our case total recalling point in verbal memory test was 15 and there was severe retardation in long and short term memory. And also he was unsuccessful in visual memory test. In a research it was found that there is a significant correlation between the size of wide CSP's and scores of IQ. This relationship was not found in normal size CSP and in control group. It was just found in patients who have wide CSP (23) . In our case mild mental retardation (IQ=63) was detected in intelligence assesment.
Also, when patient is evaluated for, in schizophrenia deficit syndrome patient should have primary negative symptoms. Those negative effects should not be related with medicine side effects, anxiety, skepticism, hallucination, delusion, mental retardation and depression. Those symptoms should be permanent characteristics of remission period. Negative symptom in deficit syndrome shows dominant, primary and continuous characteristics. In deficit syndrome at least two features among the restricted affect, decreased emotion, poor talking, losing interest, loosing sense, decreased social impulse should be present and clinically significant in last 12 months and they should continue even at clinically stable times. When our case was evaluated for restricted affect, facial expression, descriptive gestures and changes in the voice tone was little. Evaluating for decreased emotion it was clear that expression of pleasure and averse was poor. While amount of speech is decreased, transmission of information by himself is seen more rather than answering question. Interest in environment and events was clearly decreased. Launching goal directed events and sustaining was decreased. There was no social interaction will and attempt.
Our case is compatible with the literature both for the severity of symptoms or the results of the neuropsychological tests. Being resistant to treatment is significant for patient's clinical follow up and it is needed to focus on this matter. Even though the relationship between CSP and schizophrenia with severe clinical picture is being investigated, there is not any research on comparison of treatment responses. In future studies, this topic is significant in order to evaluate both clinician's evaluation of the effects for treatment of psychiatric disorders in terms of neurodevelopmental pathologies and patient's functionality.
